Abstract. In this note we show that the Stein-Weiss theorem on L p interpolation with change of measures cannot be extended to Lorentz spaces L p,s .
, 1 ≤ p, s < ∞,
or equivalently (cf. [Sa] )
Here
. Given a Lebesgue measurable set E, |E| will denote its Lebesgue measure. As usual we take 1/p + 1/p = 1. We will also use the following duality result which can be found in the literature (see e.g. [C-H-K] , or [O] ).
There exists a constant C > 0 such that
for all f , where s = 1 if p = 1, and s = ∞ if p = ∞.
We state two interpolation theorems which can be found in the literature. As we mentioned above, 
It is natural to conjecture that there is an extension of Theorem 2 that parallels the fashion in which Theorem 1 extends the Marcinkiewicz interpolation theorem. 
The following lemmas show that this conjecture is false. The first lemma reduces the conjectured interpolation result to the boundedness of a multiplication operator on Lorentz spaces. The second lemma proves that such boundedness holds only on L p spaces. 
Then Conjecture 1 is true if and only if the operator U satisfies the inequality
Proof. First we notice that
Therefore the operator U satisfies the hypothesis of the conjecture, and hence the inequality (5) holds if the conjecture is true. On the other hand, if T is an operator as in the conjecture we have
and by Theorem 1, we obtain
for all 0 < t < 1 and 1 ≤ s ≤ ∞. This inequality together with (5) gives
completing the proof of the lemma. Let us take p = p t , r = r t , α and β as in Lemma 1. We define the weight
and γ ≥ 1. As a side remark, note that v(
for all 1 ≤ j ≤ m. This is possible because r 1 < r < r 0 < β, and
On the other hand, since
and α < 0, by (6) we obtain that
where we have used αp β − r = −1 to prove the second equality. Thus,
Then, we can find a constant C > 0 which does not depend on m such that
Case 2. p < s ≤ ∞. Using (3) and a Hölder-type inequality for Lorentz spaces, we see that (5) is equivalent to v α+β−r g p ,s ,v r ≤ C g p ,s ,v β , for all g.
To contradict (7) we proceed rather similarly to the previous case, since s > p and U turns out to be unbounded again. Hence, the lemma follows.
